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DETAILED ACTION 
Drawings 

1 . This application has been filed with informal drawings which are acceptable for 
examination purposes only. Formal drawings will be required when the application is 
allowed. 
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Specification 

2. The disclosure is objected to because of the following informalities: on page 1 3, 
line 23, "manifold 84" should be changed to "manifold 89". Appropriate correction is 
required. 



Claim Objections 

3. Claims 2, 7, 19, and 24 are objected to because of the following informalities: in 
claims 2 and 19, line 2 of each claim, "though" should be changed to "through". In 
claims 7 and 24, line 2 of each claim, one of the duplicate words "liquid" should be 
deleted. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made 
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5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

7. Claims 1-6, 8-23, and 25-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Thorburn et al. (US 4,193,440) in view of Sivilotti et al. (US 
4,061,178). 

Thorburn et al. disclose a belt-cooling and guiding means for the continuous belt 
casting of metal strip in a twin belt caster having flexible endless belts, with the 
apparatus containing an array of removable, hexagonal, and planar guiding and 
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supporting (elongated) nozzle elements facing (adjacent to) and beveled from the 
reverse surface of the belt, which, in combination with liquid-withdrawal spaces 
(drainage areas, or gaps), form continuous slots of substantially uniform width between 
adjacent edges (abstract; column 1, lines 6-17 and 30-55; column 2, lines 1-25 and 44- 
61; column 3, lines 22-35; column 5, lines 28-46; column 6, lines 39-54; column 10, 
lines 1-44; and Figures 1-8). The coolant consists of a rapidly flowing layer (continuous 
uniform liquid film) of pressurized liquid with drainage openings covering less than 10% 
of the total belt surface, with the guiding face (surface) over which the coolant flows 
capable of moving a small amount angularly in any direction (column 2, lines 16-41; 
column 4, lines 13-19; column 8, lines 60-68; column 9, lines 1-8; and Figures 5-11). 
Thorburn et al. do not specifically disclose a vacuum system. 

However, Sivilotti et al. teach an apparatus for continuous casting of metal strip 
between endless twin belts defining a mold space, in which a liquid coolant rapidly flows 
out in a layer over a multiplicity of guiding faces (abstract; column 3, lines 59-68; column 
4, lines 18-56; column 5, lines 26-38; column 6, lines 47-65; and Figures 1-3 and 10- 
15). A subatmospheric (vacuum) pressure means to control fluid pressures and to 
pump the drainage means relative to the mold space is provided to advantageously 
force the belts toward the cooling and guiding elements (liquid layer), so that each belt 
is positively held in conformity with its path as defined by the faces of the elements 
(column 5, lines 39-49; column 15, lines 18-44; column 20, lines 32-65; column 23, lines 
16-49; and Figure 15). One of ordinary skill in the art would have recognized that the 
dimensions of the slots and bevels would be adjustable to conform to the spacing 
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between a portion of the belt and each flat peripheral region of the nozzle faces, the 
depth and angles of concavity in the nozzle faces, and the water pressure (to obtain the 
fluid velocity), for the purpose of providing an optimum relationship between the belt, the 
water layer, and the nozzle faces (column 21, lines 54-68; and column 22, lines 1-14). 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to optimize the above parameters taught by Sivilotti et al., since it 
has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the belt-cooling and guiding means in the continuous 
caster of Thorburn et al., with the subatmospheric pressure means taught by Sivilotti et 
al., in order to positively hold each belt in conformity with its path as defined by the 
faces of the elements (Sivilotti et al.; column 5, lines 39-49; column 15, lines 18-44; 
column 20, lines 32-65; and column 23, lines 16-49). 

8. Claims 7 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thorburn et al. (US 4,193,440) in view of Sivilotti et al. (US 4,061,178) as applied to 
claims 1 and 18 above, and further in view of Dumont-Fillon et al. (US 3,799,239). 

Thorburn et al. (in view of Sivilotti et al.) disclose all the elements of claims 1 and 
18 above. Neither Thorburn et al. nor Sivilotti et al. specifically discloses the use of a 
filter for filtering particles from the cooling liquid. 
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However, Dumont-Fillon et al. teach a method for continuous casting of metal in 
which a filter is used for providing fresh coolant and cleaning recirculated spent coolant 
prior to flow into the supply conduit, which is shown to be conventional in the art, for the 
purpose of filtering particles that would build up in narrow orifices of each nozzle, which 
would be detrimental to uniform cooling (column 2, lines 53-67; column 5, lines 57-67; 

and column 6, lines 1-2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the belt-cooling and guiding means in the continuous 
caster of Thorburn et al., with the subatmospheric pressure means taught by Sivilotti et 
al., in order to positively hold each belt in conformity with its path as defined by the 
faces of the elements, and further use the filtering means of Dumont-Fillon et al., in 
order to filter particles that would build up in narrow orifices of each nozzle, which would 
be detrimental to uniform cooling (Dumont-Fillon et al.; column 2, lines 53-67; column 5, 
lines 57-67; and column 6, lines 1-2). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (703) 305- 
3472. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Dunn can be reached on (703) 308-3318. The fax phone numbers for 
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the organization where this application or proceeding is assigned are (703) 305-7718 for 
regular communications and (703) 305-6078 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 
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